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PROBLEM TO BE SOLVED: To provide a ceramic filter assembly in which a heat hardly 
escapes from an outer periphery surface of a filter adhesion structure substance to the 
outside and an efficient regeneration is carried out. 

SOLUTION: The ceramic filter assembly 9 is constituted using a structure substance M in 
which outer periphery surfaces of a plurality of filters F1 comprising a porous ceramic 
sintered body are adhered to each other through a first layer 1 5 comprising ceramic 
quality. A second layer 16 comprising a ceramic quality is formed on the outer periphery 
surface 9c of the structure substance M. A heat conductivity of the second layer 16 is less 
than that of the first layer 1 5. 
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* NOTICES * 

JPO and MCIPI arc not responsible for any 
daeage* cawed by tha usa of this translation. 

1. This document has boon translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3 In the drawings, any words are not translated. , 

CLAIMS ' 



[CWs)) 

[Claim 1] The ceramic filter aggregate characterized by being am* Dor than the thermal 
conductivity said whose thermal conductivity of the 2nd layer it is the ceramic filter aggregate 
with which the 2nd layer which becomes the peripheral face of the structure on which the 
peripheral faces of two or more filters which consist of s porosity ceramic sintered compact 
were pasted up through the 1st layer which consists of Qusfcty of • ceramic from the quality of a 
ceramic was formed, and is said 1 st layer. 

[Claim 2] The ratio of said thermal conductivity of the 2nd layer to said thermal conductivity of 
the 1st layer is the ceramic niter aggregate according to claim 1 characterized by being 0.1-0.8. 
[Claim 3) h is the ceramic filter aggregate according to claim 1 which said thermal conductivity 
of the 1st layer is 0.1 W/m-K - 10 W/m-K. and is characterized by said thermal conductivity of 
the 2nd layer being 0.01 W/m-K - 8 W/m-K. 

[Clem 4] Said 2nd layer is the ceramic fitter aggregate given in claim 1 characterized by said 
thing [ being formed so that it may become thicker than the 1st layer ] thru/or any 1 term of 3. 
[Claim S] For both the 1st layer and said said 2nd layer, the fiber content in said 2nd layer while 
containing ceramic fiber during a presentation is the ceramic filter, aggregate given in claim 1 
characterized by more than the fiber content in said 1st layer thru/or any 1 term of 4. 
[Claim 6] h fabricates as a whole to a cross-section approximate circle configuration or a cross- 
section abbreviation eBipticel by cutting the lateral part of the structure en which the peripheral 
faces of two or more honeycomb filters which consist of a porosity silicon carbide sintered 
compact were pasted up through the 1 st layer which consists of quality of a ceramic. The 
ceramic filter aggregate characterized by being larger than the thermal conductivity said whose 
thermal conductivity of the 2nd layer it is the ceramic filter aggregate with which the 2nd layer 
which becomes the peripheral face produced by said appearance cut from the quality of a 
ceramic is formed, and is said 1st layer. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

(Field of the Invention] This invention relates to the ceramic filter «i*rcgMe of the structure 
which pasted up two or more filters which consist of o ceramic sintered compact, and was 



(0002) 

[Description of the Prior Art] The number of en automobile is increasing by leaps and bounds 
after the 20th century, end the increment of it also with the rapid amount of the exhaust gas 
taken out by the internet combustion engine of an automobile in proportion to it is being 
enhanced. Since the vcrious matter contained in the exhaust gas which especially a die so I power 
plant takes out becomes the cause which causes contamination, in current, it is having effect 
serious for a world environment Moreover, the research result that the particle in eihaust gas 
(diesel particulato) becomes the cause which sometimes causes reduction of an allergy failure or 
a sperm count is olso reported by recently. That is, it is considered to be a urgent technical 
problem for human being s to toko the c ure which removes the particle in exhaust gas. _ jrnM- ^ _ 
[0003] The exhaust gas purge of various varieties is proposed from before under such 
circumstances. A common exhaust gas purge prepares casing in the way of the exhaust pipe 
connected with the engine exhaust mcnjfoW. and has the structure which has arranged the filter 
which has a detailed hole in it There is a cercmic besides o metal or an alloy as a formation 
ingredient of 8 fitter. The honeycomb filler made from cordierrte is known as an example of 
representation of the filter which consists of o cercmic. Recently, since there is an advantage, 
like the pressure loss which is high, end is cherrticelly stable is small, a porosity silicon carbide 
sintered compact is used as a filter formation ingredient in many cases. [ of thermal resistance o 
rnocheniceJ strength end collection efficiency ] 

[0004] The honeycomb filter has the eel of a brge number prolonged along the own oVection of 
en axis. In case exhaust gas passes through a filter, the trap of the particle is carried out with 
the ceU we*. Consequently, a porticlo is removed out of exhaust gas. 

[0005] However, the honeycomb filter made from o porosity silicon carbide sintered compact is 
weak to o thermal shock. Therefore, it becomes easy to produce a crack in a filter, so that it 
enlarges. Therefore, the technique of unifying two or more small pieces of a filter individual, end 
momifocturing the one big ceramic filter aggregate is proposed as a means to avoid breakage by 
the crack in recent years. 

[0006] The general method of manufacturing the ecwe-mentioned aggregate is introduced 
simply. First, a square pole-tie honeycomb Plastic solid is formed by extruding a ceramic raw 
material continuously through the metal mold of an extruding press machine. After cutting a 
honeycomb Plastic solid to equal die length, the piece of cutting is calcinated end it considers 03 
a filter. The structure which bundled two or more filters and was unified is produced after a 
bakbig process by pasting up the peripheral faces of a filter through the nature sealant layer of o 
ceramic of 1mm - 3mm thickness. And o ceramic layer is formed using the same ceramic 
ingredient as the peripheral face of this bonded structure object. The desired ceramic filter 
aggregate is completed the above result. 



[0007] And the heat insulator of the shape of a mat which consists of ceramic fiber etc. is 
twisted around the peripheral face of e ceramic filter aggregate. In this condition, the aggregate 
is held in casing prepared in the way of an exhaust pipe. 
(0008) 

[Problem(s) to be Solved by the Invention] By the way. with the conventional technique, the 
same ceramic paste as a sealant layer was diverted, and the ceramic layer of the peripheral face 
of a filter bonded structure object was formed 

[0009] However, the nature ingredient of a ceramic used for formation of said sealant layer 
serves as a presentation aiming at reduction of the thermal resistance between the filters which 
filters pasted up and pasted up fundamentaBy. Therefore, appk/ina the nature ingredient of a 
ceramic for said sealant stratification to the ceramic layer of the peripheral face of the filter 
(ntWy, it aims at increase of thermal resistance) bonded structure object aiming at heat 
insulation as it is has unreasonableness originally. Therefore, in the conventional technique, heat 
could bo easy to come off outside from the peripheral face of a filter bonded structure object, 
and efficient playback was not able to bo performed. 

[0010] This invention is made in view of the cbove m en tioned technical problem, in the purpose, 
heat cannot come off essay outside from the peripheral face of a filter bonded structure object, 
and it b to offer the cercmic filter aggregate which can perform efficient playback. 
(0011) 

[Means for Solving the Problem) k b the ceramic filter aggregate with which the 2nd layer which 
becomes the peripheral face of the structure on which the peripheral faces of two or more filters 
which consist of a porosity ceramic sintered compact in invention according to claim I were 
pasted up through the 1 st layer which consists of quality of a ceramic in order to solve the 
above-mentioned technical problem from the quo fry of a cercmic was formed, and let the 
ceramic filter aggregate characterized by said thermal conductivity of the 2nd layer being smaller 
than said thermal conductivity which is the 1st layer be the summary. 
[0012] In claim 1. the ratio of said thermal conductivity of the 2nd layer to said thermal 
-conductivity, of- the .1st. layer. presupposed that it is invention according to claim 2 0.1-0.8. In 
claim 1. said thermal conductivity of the 1st layer of invention according to claim 3 is 0.1 W/m-K 
- 10 W/m-K. end said thermal conductivity of the 2nd layer presupposed that it is 0.01 W/m-K - 
8 W/m-K 

[0013] In claim 1 thru/or cny 1 term of 3. said 2nd layer presupposed that invention according to 
claim 4 b formed so that it may become thick rather than said 1st layer, in claim 1 thru/or any 1 
term of 4. invention according to claim 5 made both the 1st layer and said said 2nd layer there 
be more fiber contents in said 2nd layer then the fiber content in said 1st layer while it 
contained cercmic fiber during the presentation. 

[0014] While said 1st layer contained 3 % of the weight - 80% of the weight of the inorganic 
particle by solid content in doim 1 thru/or cny I term of 5 in invention according to claim 6. said 
2nd layer presupposed that 0 % of the weight - 2.9% of the weight of en inorganic particle is 



(001 5] Invention according to claim 7 b fabricated as a whole to a cross-section approximate 
circle coreiguratien or a cross-section abbreviation elliptical by cutting the lateral part of the 
structure on which the peripheral faces of two or more honeycomb filters which consist of a 
porosity silicon carbide sintered compact were pasted up through the 1 st layer which consists of 
que&ty of a ceramic, h b the ceramic filter aggregate with which the 2nd layer which becomes 
the p eripheral face produced by said appearance cut from the quality of a ceramic is formed, and 
let the cercmic filter aggregate characterized by said thermal conductivity of the 2nd layer being 
larger then said thermal conductivity which is the 1st layer be the summary. 
[0016] Hereafter, "an operation* of this invention is explained. According to invention given in 
claims 1 end 6. the way of the thermal conductivity of the 2nd byer formed in the peripheral 
face of a filter bonded structure object b smaller than the thermal conductivity of the 1st layer 
which pastes up the peripheral faces of two or more filters. That b, compared with the 1st layer, 
thermal resistance will be relatively larger for the 2nd layer. Therefore, compared with the 
conventional thing, it becomes the structure where heat can be herd to come off outside from 
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the peripheral face of a filter bonded structure object. 

[0017] While the engine performance needed for the 2nd layer by setting up the ratio of the 
thermal conductivity of the 2nd layer to the thermal conductivity of the 1st layer in the above- 
mentioned optimum ranee b held certainly according to invention according to claim 2. 
manufacture drrficutt-izntion of the ceramic filter aggregate b also prevented 
[0018] From en increase of thermal resistance viewpoint that said ratio b less than 0.1. while it 
is desirable, there is a possibility that engine performance, such as the adhesive property of the 
2nd layer end thermal resistance, may be Spoiled, and if it is going to prevent this, manufacture 
will become difficult as a matter of fact. On the contrary, if said ratio exceeds 0.8. increase of 
sufficient thermal resistance will not be achieved but it will become thermal conductivity 
comparcble as the 1st layer. 

[0019] While the engine performance needed for the 1st layer and the 2nd layer by setting up 
the thermal conductivity of the 1st layer end the 2nd layer in the above-mentioned optimum 
range b held certainly according to invention according to claim 3. manufacture cSfficurt-ization 
of the cercmic filter aggregate b also prevented 

[0020] The 1st layer win become that the thermal conductivity of the 1st layer b less than 0.1 
W/m-K with still big thermal resistance, and heat conduction between filters will be checked On 
the contrary, there b a possibility that engine performance, such as an adhesive property and 
thermal resistance, may be spoiled if it b going to obtain the thing of the thermal conductivity 
exceeding lOW/m end K. and if it b going to prevent this, manufacture win become difficult es a 
matter of fact 

[0021] From an increase of thermal resistance viewpoint that the thermal conductivity of the 
2nd byer b less than 0.01 W/m-K. while rt is desirable, there b a possibility that engine 
performance, such as the adhesive property of the 2nd byer and thermal resistance, may be 
spoiled and if it b goong to prevent thb. manufacture will become difficult as a matter of fact On 
the contrary, abo when it b going to obtain the thing of the thermal conductivity exceeding 6 
W/m-K there b a possibility that engine per f ormance, such as an adhesive property and thermal 
resistance, may be spoiled and manufacture becomes difficult as a matter of fact 
[0022) According to invention according to cbim 4. since the 2nd byer is formed so that it may 
become thicker than the I st byer. the distance from which heat b transmitted becomes long 
and it becomes the structure where heat can much more be hard to come off outside from the 
peripheral face of a filter bonded structure object. Moreover, the irregularity b abo buried by the 
2nd layer when a certain irregularity b in the peripheral face of a filter bonded structure object, 
for exempb. And as a result of canceling ^regularity in this way. seal nature improves. 
[0023] According to invention according to cbim S. since both the 1 st byer and the 2nd byer 
contain cercmic fiber during e presentation, both layers excel [ byer ] in thermal resistance. 
Moreover, since there are more fiber contents in the 2nd byer than the fiber content in the 1 st 
byer. the way of the 2nd byer has rebuvefy brge thermal resistance, and heat has propagation- 
come to be herd of contents, 
[0024] 

[ Embodiment of the Invention] Hereafter, the exhaust gas purge 1 for the diesel power plants of 
1 operation gestalt which materialized thb inve ntio n b explained to a detail based on drawing 1 - 
drawing 4 . 

[0025] As shown in drawing 1 . thb exhaust gas pur go 1 b equipment for purifying the exhaust 
gas discharged from the diesel power plant 2 as cn internal combustion engine. The diesel power 
plant 2 b equipped with two or more gas columns which are not illustrated. The tee 4 of the 
exhaust manifold 3 which consists of a metaHic materiel b connected with each gas column, 
respectively. Each tee 4 is connected to one mcnrfoW body 5. respectively. Therefore, the 
exhaust gas discharged from each gas cofeann b concentrated on one place. 
[0026] The 1 st exhaust pipe 6 and the 2nd exhaust pipe 7 which consist of a metallic material 
are errcnged in the downstream of an exhaust manifold 3. The upstream edge of the 1st exhaust 
pioe 6 b connected with the manifold body S. Between the 1st exhaust pipe 6 end the 2nd 
exhaust pipe 7. the tubed casing 8 which similarly consists of a metallic material b arranged The 
cpstreom edge of casing 8 b connected with the downstream edge of the 1st exhaust pipe 6. 



and the downstream edge of casing 8 b connected with the upstream edge of the 2nd exhaust 
pipe 7. It can abo be grasped that casing 8 b arranged in the way of exhaust pipes 6 and 7. And 
as a result, the contrant region of the 1st exhaust pipe 6. casing 8, and the 2nd exhaust pipe 7 b 
mutuafiy open for free passage, and exhaust gas flows the inside of rt 

[0027] As shown in drawing 1 . casing 8 b formed so that the center section may serve as a 
major diameter from exhaust pipes 6 and 7. Therefore, the contrant region of casing 8 b brge 
compered with the contrant region of exhaust pipes 6 end 7. The ceramic filter aggregate 9 b 



i the c 



wal face of the aggregate 9. and the 



held in thb casing 8. 

(0028] The heat insubtor 10 b arranged b 
inner skin of casing 8. A heat insubtor 10 b the mat-like object formed inch-tding ceramic fiber, 
and the thickness b several mm - dozens of mm. A heat insulator 10 b good to have therrnar- 
expansion nature. Since thermar-expension nature here has elastic structure, it points out that 
there b a function to release thermal stress. The reason b for suppressing the energy loss ot 
the time of playback to the minimum by preventing that heat escapes from the outermost 
periphery of the aggregate 9. Moreover, it b for preventing a location gap of the ceramic filter 
aggregate 9 brought ( vftirotion / the pressure of exhaust gas. / by transit ] about by expanding 
ceramic fiber with the heat at the time of pbyback. 

[0029] Since the ceramic fitter aggregate 9 used in this operation gestalt b what removes a 
diesel perticubte like the above, generally it b caned a diesel particulate filter (DPR. As shown 
•n drawing 2 and dr awing 3 . the aggregate 9 of thb operation gestalt b formed by bundling two 
or more filters F1 . and unifying. The filter F1 located in a part for the core of the aggregate 9 b 
the square pole-Ike. and the dimension b 33mmx33mmx 167mm. Around the square pole-like 
filter Ft. two or more variant filters F1 which are not the square pole-like ere arranged. 
Consequently. *f "t sees as a whole, the cyKnderHfco ceramic filter aggregate 9 (before or after 
the diameter of 1 35mm) b constituted. 

[0030] These filters F1 ere products made from a porosity silicon carbide sintered compact 
which are kinds of a ceramic sintered compact. The reason for having adopted the silicon carbide 
sintered compact b that there b an advantage of especially excelling in thermal resistance and 
thermal conductivity, as compared with other ceramics. As sintered compacts other than silicon 
carbide, sintered compacts, such as silicon nitride, sbkm. an alumina. cordWite. and o muHite. 
can also be chosen. 

[0031] As shown in dr awing 3 etc- these filters F1 are the so-called honeycomb structure 
objects. The reason for having adopted the honeycomb structure object b that there b an 
advantage that pressure loss b smaU even when the amount of uptake of a particle increases. 
Two or more through tubes 12 which moke the shape of o cross-section abbrevbtion square ere 
reg>Marty formed in each filter F1 along the direction of en axb. Each through tube 12 b mutually 
divided with the thin ceU wall 13. The oxidation catalyst which consists of platinum group metals 
(for example. Pt etc J. other metallic elements, its oxide, etc b supported by the outside surface 
of a ceO waO 1 3. The closure of the opening of each through tube 12 b carried out to the end- 
faces ( one of ]a [ 9 ] end 9b side with the closure object 14 (here porosity silicon carbide 
sintered compact}. Therefore, if it sees os end-face 9o and the whole 9b. the shape of a checker 
b presented Conseouentry. the eel of a brge number which carried out the shape of o cross- 
section square b formed in the filter F1. The consistency of a eel b set up before and after 200 
pieces/inch the thickness of a ceH well 13 is set up before end after 0.3mm. and the eel pitch b 
set up before and after 1 .8mm. In upstream end-face 9a, opening of the thing of en abbreviation 
moiety b carried out among o brge number ceb. and opening of the remaining things b carried 
out in downstream end— face 9b. 

[0032] As for the average pore diameter of a filter F1. it b desirable that they are I micrometer 
- 50 micrometers end 5 more micrometers - 20 micrometers. The blinding of the filter F1 
according that an average pore diameter b bsa than I micrometer to deposition of a particle 
becomes remarkable. On the other hand, since it becomes impossible to carry out uptake of the 
fine particle when an average pore diameter exceeds 50 micrometers, collection efficiency will 
fall. 

(0033] As for the porosity of a filter F1. it b desirable that they are 30% - 70% and 40 more* - 
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60V A filter Ft becomes it precise that porosity is less then 3(7% too much, and there is o 
possibility that rt may become impossible to circulate exhaust 4*3 inside. On the other hand, 
whan poroshy exceeds 70%. there is a possibility that may become weak in reinforcement end 
the collection efficiency of a particle may fall into a filter F 1 since an opening increases too 
much 

[0034] aa shown in dr_awin a _2 end drawing 3 . as for a total of 16 filters F1. peripheral faces 
consist of Quality of a ceramic — the 1st layer has pasted up mutually through 15. Moreover, the 
2nd layer 16 which consists of quality of a ceramic is formed in periph e ral face 9c of the ceramic 
filter aggregate 9. • 
[0035] It reaches 1st layer 15 and 16 contains [ both ] the 2nd layer of ceramic fiber on the 
inorganic fiber and the concrete target during a presentation. /The reason for having chosen 
ceramic fiber b that the 1st layer of 15 end the thermal resistance for 1 6 with the 2nd suitable 
layer are given since ceremic fiber is excellent in thermal resistance. Aa said ceramic fiber, at 
least one or more sorts of things chosen from a ailba-elumina fiber, a murlite fiber, en alumina 
fiber, end a silica fiber ere mentioned, for example. Abo in these, ft is desirable to choose a 
silica-alumina fiber especially. A silica-alumina fiber is because the operation which absorbs 
thermal stress b shown while exceffing in elasticity. In addition, as 1 ' for 16. it is desirable to be 
formed using 15 end ceramic fxber of the same kind the 2nd layer the 1st layer. That is, when 
ceramic fiber of the same hind is used, it is because the bontfng strength of the boundary port 
of 16 improves the 2nd layer with 15 the 1st layer. 

[0036] Aa for the fiber content in 16. it is good that there is [ layer / 2nd ] more 1st layer than 
the fiber content in 15. By doing in this way. it b because the '2nd layer of the thermal 
resistance of 16 can be enlarged relatively end heat propagation- c omes to be hard. As for the 
fiber content in 16. specificoPy. it is [ the fiber content in 15 ] good at solid content that it b 
[ layer / 2nd / layer / 1st ] 10 * of the weight - 40 % of the weight in solid content 20 % of the 
weight to 90% of the weight 

[0037] In addHion. the shot content in ceramic fiber b 1 % of the weight - 3 % of the weight more 
--.preferably I % of the. weight to 5% of the. weight 1 % of the weight to 10% of the weight. It b 
becauso a manufacture top b difficult for carrying out a shot content to less than 1% of the 
weight It b because the peripheral face of a fitter F1 win get damaged on the other hand if a 
shot content oxceedt 50 % of the weight. 

[0036] 10 mi cr ometers - 3000 micrometers of 10 micrometers - 1500 micrometers of fiber 
length of ceremic fiber ere 10 micrometers - 500 micrometers more preferably. It b because the 
elastic structure cannot be formed as fiber length b less than 10 micrometers. It b because 
fiber will become lie fluff and dbpersfcisty win get worse, if fiber length exceeds 3000 



[0039] 16 [ layer / 1st / layer / 2nd ] contains 15 and at least one chosen from from among an 
inorgenie binder and on orgenic binder besides the above-mentioned inorganic fiber. As en 
inorgenic binder, at least one or more sorts of colloidal sob chosen from a silica sol and alumina 
sol ere desirable. Abo in it it b desrebb to choose' especially a silica sol. The reason b suitable 
( tho aoJ ] os en object for filters F1 exposed to an elevated temperature, since a siBce sol b 
easy to come to hand and serves as Si02 easily by baking. And it b because the silica sol b 
excellent in insulation. In thb case, the content of a colloidal sol b good to be set up to 1 % of 
the weight - 40% of the weight by solid content 

(0040] As on organic binder, a hydrophiKc organic giant molecule b desirable and at least one or 
more sorts of polysaccharide chosen from polyvinyl alcohol, methyl cellulose, ethyl cellulose, and 
a KARVJB0 methoxy cellulose b more desirable. Also in these, it b desirable to choose especially 
a cerboxym ethyl cellulose. The reason is that the edrtesivo property which was excellent in the 
ordrory temperaturo field b shown m order that a carboxymethyl cefiutose may contribute a 
suitobla fluidity to grant 

[0041] K may reach 1st layer 15 end 16 may contain the 2nd Layer of an inorganic particle 
further. As en inorganic particle for 15 with the 1st suitable byer. there b e nature material of 
elasticity using at bast one or more sorts of the inorganic powder or whiskers which are chosen 
from siScon carbide. s&con nitride, and boron nitride. Such carbide end a nitride have the very 



large heat conductivity, and it is because it is placed between a ceramic fiber front face, the 
front face of a colloidal sol. and the interior and contributes to thermally conductive 
improvement. Abo « the inorganic particle of the above-mentioned carbide and a nitride, it b 
desirable to choose especially sikcon carbide powder. The reason is that there is a property to 
be easy to get used with ceramic fiber in addition to the heat conductivity of silicon carbide 
being very regh. And with this operation gestalt K is because the filter F1 which b a sear-ed 
object b the thing of the same kind made from porosity silicon carbide, i.e. a product 
[0042] The 1st layer of the content of the inorganic particle in 1 5 b 20 % of the weight - 40 % of 
the weight more preferably in solid content 10 % of the weight to 60% of the weight 3 % of the 
weight to 80% of the weight It b because the 1 st byer of decline in the thermal conductivity of 
15 b caused as a content b less than 3 % of the weight, b b because the f aH of the bond 
strength at the time of on elevated temperature w» be caused on the other hand if a content 
exceeds 60 % of the weight 

[0043] the perticb size of on inorgenic perticb [ in / the 1st layer / 15 ] — 0.01 micrometers - 
100 micrometers — desbrbb — 0.1 micrometers - 15 micrometers b 0.1 micrometers - 10 
micrometers more prefer cbry. h i s because adhesive strength and a thermally conductive fall will 
be caused if particle size exceeds 100 micrometers. On the contrary, it b because it is 
connected with the cost quantity of 8 sealant that particle size is less then 0.01 micrometers. 
[0044] On the other hand, the 2nd byer. the content of the inorganic particle in 1 6 b good to set 
up the 1st layer fewer than the content of the inorganic particle in 15. end it b desirable to 
specifically be contained by solid content 0 % of the weight to about 2.9% of the weight That b. 
the inorganic perticb does not necessarily need to be contained in 2nd layer 1 6. It b because it 
b disadvantageous from a viewpoint of reduction of thermal conductivity from a viewpoint of 
hoot-re sb tent improvement whib it b desirable if the content of inorganic particles, such as 
sxScon cerbtda powder, mcroesos. 

[0045] In thb operation gestalt in order to consider as the structure where heat can be hard to 
come off outside from the peripheral face of a filter bonded structure object it b set up so that 
the 1st byer of the 2nd layer of the thermal conductivity of 16 may become smaller than the 
thermol conductivity of 15. 

[0046] The ratio of the thermal conductivity of 1 6 b good for that it b 0.1-0.8 to receive the 
thermol conductivity of 15 the 1st layer, end it b good that it b { byer / 2nd ] 0.2-0.7 preferably. 
From on increase of the thermal resistance of 1 6 viewpoint that said ratio b less then 0.1. there 
b the 2nd byer of o possibility that the 2nd, layer of the engine performance of on adhesive 
property, thermal resistance, etc. of 1 6 may be spoiled, whib it b desirable. Therefore, if it b 
going to prevent this, manufacture wrtf become difficult as a matter of fact On the contrary, if 
said ratio exceeds 0.8. the 2nd byer of increase of sufficient thermal resistance of 1 6 win not be 
achieved but it wB become thermal conductivity with the 1st layer comparable os 15. 
[0047] Specking more concretely, os for the thermal conductivity of 15. it is good that it b 
[ byer / 1st ] 0.1 W/m-K - 10 W/m-K, and. as for the thermol conductivity of 16. it being good 
that it b [ byer / 2nd ] 0.01 W/m-K - 8 W/m-K s. 

[0048] 15 ( byer / 1st ] wSJ become that the 1st byer of the thermal conductivity of 15 b less 
then 0.1 W/m-K with still big thermal resistance, end heat conduction between filters F1 will be 
checked. On the contrery. when it b going to obtain the thing of the thermal conductivity 
exceeding 10 W/m-K. there b a possibility that engine performance, such as on adhesive 
property and thermal resistance, may be spoiled. And if it is going to prevent this, the degree of 
freedom of en ingredient or combination conditions will become small, and manufacture will 
become difficult as a matter of feet 

[0049] From en increase of thermol resistance viewpoint that the 2nd layer of the thermol 
conductivity of 16 b less than 0.01 W/m-K. while it b desirable, there b a possibility that the 
2nd byer of the engine per fo rmance of an adhesive property, thermal resistance, etc. of 1 6 may 
be spoiled. And if it b going to prevent thb. the degree of freedom of an ingredient or 
combination conditions will become small, and manufacture will become difficult as a matter of 
fact On the contrary, a bo when it b going to obtain the thing of the thermal conductivity 
exceeding 8 W/m-K, there b a possibility that engine performance, such as en adhesive property 



httpV/www4.ipdl.ncbi^jp/cgr-btiV 



http^/www4.ipdLncip«.gojp/cgf-bin/tran.web. 



JP20O2-273137.A [DETAILED DESCRIPTION] 



7/12 *< — 



JP.20O2-273137.A [DETAILED DESCRIPTION] 



8/12 K— i? 



iy be spoiled, and manufacture becomes difficult as a matter of fact 
] The 2nd byer of 16 of the thing currently formed so that the 1st layer may become 
thicker than 15 is good h b because the 1st byer of the distance from which the 2nd layer of 
hoot b transmitted about 16 win become longer than 15 end it w» become the structure where 
heat can much more be herd to come off outside from peripheral face 9c of the filter bonded 
structure object M. if it does in this way. Moreover, when irregularity 1 7 b in peripher a l face 9c 
of tho filter bonded structure object M. it is because the 2nd byer of the irregularity 17 can be 
buried by 16. And as a result of canceling irregularity 1 7 in this way. it b because seal nature 

[0051] Speaking concretely, it b good that it b 0.1mm - 10mm. as for the thickness of 16. it b 
good that it b 0.3 moremm - 5mm. and it being e specie IK- good that it is [ byer / 2nd ] O.Smm's 
- s 2mm' s. It b because the irregularity 1 7 are irregular in peripheral face 9c cannot be buried 
completely in addition to it becoming impossible to secure sufficiently greatly the distance from 
which heat b transmitted but a cberence will still become easy to remain there, if 16 is too thin 
the 2nd byer. On the contrary, it b because there is a possibility that formation of a uniform 
layer may become difficult or the aggregate 9 whole may major-diameter-ize when it is going to 
thicken 16 ( byer / 2nd ] exceeding 10mm. 

[0052] As for the thickness of 15. K b good that it b 0.1mm - 3mm. and it is good that it b 
I byer / 1st ] 0.3 moremm - 1mm. By forming 15 [ byer / 1st ] so that the 2nd byer may 
become thinner than 16. it is because the filtration capacity of the aggregate 9 and a thermally 
conductive faH are prevented beforehand. 

[0053] Next the procedure of manufacturing the abo v e " mentioned ceramic filter aggregate 9 b 
explained based on drawing 4 . First, the paste for the closures used at the ceramic raw material 
skary used at an extrusicrrn\ioiding process and en end-face closure process, the paste for the 
1st stratification used at a filter adhesion process, and the paste for the 2nd stratification used 
at a concavo-convex dissolution process are produced beforehand. 

[0054] What blended en organic binder and water the predetermined daily dose every, and 
kneaded them to silicon carbide powder as a ceramic raw material slurry is used. What blended 
and kneaded en orgenic binder, lubricant a pbstbizer. and water to sikcon carbide powder as a 



r the 

a paste for the 1st stratification b used. What blended en inorganic fiber, an > 
organic binder, an inorgenic perticb. and water the predetermined dairy c 



i kneaded 



9 every, a 

them as a pasta for the 2nd stratification b used. In addition, as menuoned above, en inorganic 
perticb may be omitted in the paste for the 2nd stretmcebon. 

[0055] Next said ceramic raw material slurry b supplied to en extruoSng press machine, end it b 
continuously extruded through metal mold. Then, the honeycomb Plastic solid by which extrusion 
molding was carried out b cut to equal db length, end square pob-i&e the piece of honeycomb 
Plastic sobd cutting b obtbned. Furthermore, single-sided opening of each eel of the piece of 
cutting b filled up with the paste for the specified quantity ( every ] closures, and the both-ends 
side of each piece of cutting b closed. 

(0056] Then, temperature, time amount etc are set os predetermined condit i ons, thb baking b 
performed, end the piece of honeycomb Plastic solid cutting and the closure object 14 are made 
to sinter completely. Thus, at thb time. aO of the filter F1 mode from o porosity silicon carbide 
sintered compact obtamed are stifl the square pobH&o. 

[0057] In addition, in order to set an average pore diameter to 6 micrometers - 1 5 micrometers 
and to moke porosity into 35% - 50%. with thb operation gestolt burning temperature b set as 
2100 degrees C - 2300 degrees C. Moreover, firing time b set up in 0 1 hours - 5 hours. 
Moreover, the furnace at m o sp here at the time of beking b mads into an inert atmosphere, and 
the pressure of the a mbient atmosphere at that time b made into ordinary pressure 
[0058] Next after forming the substrate byer which becomes the peripheral face of a filter F1 
from tho quality of a ceramic if needed, the paste for the 1st stratification b further applied on 
it And using such 16 filters F1. the peripheral faces ere posted up mutually and it unifies. At this 
ume. as shown in drawing 4 (a), the filter bonded Structure object M b presenting the shape of a 



[0059] At the continuing appearance cut process, grinding of the filter bonded structure object 
M of the shape of a cross-section square pass said filter adhesion process b carried out the 
garbage in the periphery section b removed, end the appearance b prepared. Consequently, as 
shown in drawing 4 (b). the filter bonded structure object M of a cross-section circle 
configuration b obtained. In addition, by appearance cut in the newly exposed field, a ceH wall 13 
becomes unreserved partially end irregularity 17 b made to peripheral face 9c as a result The 
irregularity 17 made in thb operation gestalt is a 0.5mm - about 1mm thing, and consists of the 
protruding fane and slot which extend along the direction of an axis of the filter bonded structure 
object M (ncmery. longitudinal (Erection of a filter F1). 

[0060] At the continuing concavo-convex dissolution process, the paste for the 2nd 
stratification b applied to homogeneity on peripheral face 9c of the filter bonded structure 
object M. and 16 [ byer / 2nd ] b formed. And the ceramic filter aggregate 9 shown in drawing 4 
(c) b completed the above result 

[0061] Next the perticb trap operation by the above-mentioned ceramic fitter aggregate 9 b 
explained briefly. Exhaust gas is supplied to the ceramic filter aggregate 9 held in casing 8 from 
the upstream end-face 9a side. The exhaust gas supplied through the 1st exhaust pipe 6 flows 
first in the eel which carries out opening m upstream end-face 9a. Subsequently, this exhaust 
gas passes a cell wad 13. and reaches the interior of the eel which adjoins it La- the eel which 
carries out opening in downstream end-face 9b. And exhaust gas flows out of downstream end- 
face 9b of a filter F1 through opening of this cel. However, the particle contained in exhaust gas 
win not be ebb to pass a ceH wall 13. but a trap will be carried out there. Consequently, the 
purified exhaust gas b discharged from downstream end-face 9b of a filter F1. After the purified 
exhaust gas passes the 2nd exhaust pipe 7 further, finally it is emitted into atmospheric air. If a 
particle collects to some extent the heater which is not illustrated will be turned on. the 
aggregate 9 win be heated and combustion removal of the particle will be carried out 
Consequently, the aggregate 9 is reproduced and it will be in the condition which can catch a 
particle again. 

[0062] Next some examples which materialized thb operation gestalt and the example of a 

comparison over them ore introduced. 

[0063] 

[Working E*arnpie<s) and Comparative ExampleXs)] (Example 1) 

(1) Wet bbnding of 51.5 % of the weight of alpha mold silicon carbide powder and the 22 % of the 
weight of the beta mold silicon carbide powder was carried out and into the obtained mixture. 
6.5% of the weight an orgenic binder (methyl ceHubse) and water were added by a unit of 20% of 
the weight and were kneaded, respectively. Next, the hcv>eycomb— like generation form was 
acquired by ccrrymj out extrusion molding of small Quantity, in addition the thing kneaded further 
for a plastic izer end lubricant to said kneading object 

[0064] (2) Next after drying thb generation form using o microwove dryer, the through tube 12 
of a Plastic sokd was closed with the paste for the closures made from a porosity silicon carbide 
sintered compact Subsequently, the pasta for the closures was again dried using the dryer. 
After degreesmg thb desiccation object at 400 degrees C following on end-face closure process, 
it was further calcinated at 2200 degrees C under the argon atmosphere of ordinary pressure for 
about 3 hours. Consequently, the ho n ey co m b l ik e filter F1 made from silicon corbido was 
obtained by porosity. 

[0065] (3) 0.5 % of the weight of carboxymethyl celluloses and 39 % of the weight of water as 7 % 
of the weight (the amount of conversions of S502 of a sol b 30%) of saica sob as 23.3 % of the 
weight (it is 10 mi cr ometers - 3000 micrometers in alumina silicate ceremic fiber. 3% of shot 
content and fiber length) of ceramic fiber. 30.2 % of the weight of silicon carbide powder of 0.3 
micrometers of mean diameters, end en inorgenic binder and en orgenic bender were mixed end 
kneaded By adjusting this kneading object to suitable viscosity, the paste used for formation of 
15 the 1st byer was produced. 

[0066] Moreover. 0.5 % of the weight of carboxymethyl celluloses end 39 % of the weight of water 
as 7 % of the weight (the amount of conversions of Si02 of o sol is 30%) of silica sols as 53 3 % of 



http://www4.ipdl.rxeipi.go jp/cgr-bin^ 



2006/10/30 



htt«//www4.ipdJ.rtcbi.gojp/cgr-bin/t^ 



2O06/10/3O 



JJ 5 .2002-273 1 37 > (DETAILED DESCRIPTION]* 



9/12 "C— v 



JP.2002-273I37.A [DETAILED DESCRIPTION] 



the weight (it is 0 1mm - 100mm in alumina silicate ceramic fiber. 3% of shot content, and fiber 
length) of ceramic fiber. 10_2 % of the weight of silicon carbide powder of 0.3 micrometers of 
mean diameters, and an inorganic binder and an organic binder were mixed and kneaded By 
adjusting this kneading object to suitable viscosity, the paste used for formation of 16 the 2nd 
layer was produced. 

[0067] (4) Nest, while applying the paste for the 1st Stratification to the peripheral face of a fiker 
PI at homogeneity, the peripheral faces of a filter F1 were dried and stiffened by the condition of 
having made it sticking mutually, on the conditions of 50 degrees C - 100 degree-Cx 1 hour. 
Consequently, the 1st layer of filter F1 comrades was pasted up through 15. here, rt can set 
after desiccation — it set up so that the 1st layer of the thickness of 15 might be set to 1.0mm. 
(0068] (5) Nest, after producing the filter bonded structure object M of a cross-section circle 
configuration by carrying out an appearance cut and preparing an appearance, the paste for the 
2nd layer was applied to homogeneity at the exposed peripheral face 9c. and the thing dried and 
hardened on the conditions of 50 degrees C - 150 degree-Cs 1 hour — 1.0mm «n thickness — 
16 ( layer / 2nd ] was formed and finally the ceramic fitter aggregate 9 of an example 1 was 



(0069) 15 and when the 2nd layer (W/m-K) of the thermal conductivity of 16 was conventionally 
measured by w e l kn own t ec hnique, as the 1st layer was shown in Table 1 about the aggregate 9 
obtained as m en tioned above, they were 0.65 W/m-K and 0.22 W/m-K. respectively. 
[0070] Moreover, when every place of the aggregate 9 were observed with the naked eye. the 
2nd layer of the irregularity 17 of peripheral face 9e is buried nearly completely by 16. and 
peripheral face 9c had changed into the flat condition, moreover, the 2nd — the boundary part of 
layer 16 and a fitter F1 — the 2nd layer of the 1st layer of a crack had arisen about neither of 
the boundary part of 15 with 16. Therefore, it was suggested to these boundary parts that high 
adhesion and seal nature are secured. Of course, neither the crack nor the chip was accepted in 
the 2nd 16 layer itself. 

[0071] Then, after embedding a thermocouple at two places, a center section and the periphery 
section of the aggregate 9. what twisted the heat insulator 10 around the perimeter was held in 
casing 8. When exhaust gas was actually supplied in this condition, it turned out that exhaust gas 
does not leak to the downstream through the clearance between peripheral face 9c 
(0072} Furthermore, while reproducing by heating a heater after predetermined time progress, 
the highest attainment temperature Ta and Tb at the time of playback (degree C) was measured 
with said thermocouple, respectively. The result of having searched for those temperature 
gradients (oorUT=fTa-Tb| (degree C» a shown in Table 1. 

[0073] According to Table 1. temperature-gradient dettaT became 50 degrees C. and did not 
become so large a value. Therefore, the result which suggests having the structure whore heat 
can be hard to come off outside from peripheral face 9c of the filter bonded structure object M 
was obtained. 

[0074] When the aggregate 9 waa removed the aggregate 9 was cut along the direction of an 
axis after playback termination and mecro-scopic observation of a cutting plane was performed 
the caxder was not accepted in a center section and the periphery section at eH Therefore, it 
was proved that efficient playback was performed. 

(Examples 2-5) h reached 1st layer 15. and in the examples 2-5. while producing the aggregate 9 
fundamentally based on the technique of an example 1 , as shown in Table 1 . the 2nd layer of the 
thickness and the thermal conductivity of 1 6 were changed, the paste which specifically changed 
the feedings of alumina silicate ceramic fiber, silicon carbide powder, a silica sol. and a 
carboxymethyi cellulose etc a little about that from which the heat conductivity differs — using 
— the 1st — layer 15 — 16 I layer / 2nd ] was formed. Uniquely, about the example 5. 16 
[ layer / 2nd ] was formed using the paste which does not contain at al the silicon carbide 
powder which b an inorganic particle. 

[0075] When every place of each obtained aggregate 9 were observed with the naked eye. the 
2nd layer of the irregularity 17 of peripheral face 9c is buried nearly completer/ by 1 6. and 
peripheral face 9c had changed into the fiat condition, moreover, the 2nd — the boundary part of 
layer 16 and a filter F1 — the 2nd layer of the 1st layer of a crack had arisen about neither of 



the boundary part of 15 with 18. Therefore, it was suggested to these boundary parts that high 
adhesion and seal nature are secured. Of course, neither the crack nor the chip was accepted in 
the 2nd 16 layer itself. 

[0076] Then, about examples 2"5, the same playback condition quality judging trial as an example 
1 was performed, and it asked for temperature-gradient delta T (degree C). respectively. Those 
results are also shown in Table 1. According to it, it turned out that the almost same result as an 
example 1 is obtained also r» examples 2-5. Moreover, when macro—a copic observation of the 
cutting plane of the aggregate 9 was performed after playback termination, the cinder was not 
accepted in a center section and the periphery section at all 

(Example of a comparison) the example of a comparison — the paste for the 1st stratification — 
using — the 1st — byer 15 — and both 16 [ layer / 2nd ] was formed. As it applied to the 
example 1 fundamentally about the other matter, the ceramic filter aggregate 9 was produced, k 
is as thickness and thermal conductivity being shown in Table 1 . 

(0077] When every place of the aggregate 9 of the acquired example df a comparison were 
observed with the naked eye. the 2nd byer of the irregularity 17 of peripheral face 9c is buried 
nearly completer/ by 16. and peripheral face 9c had changed into the flat condition, moreover, 
the 2nd — the boundary part of layer 16 and a filter F1 — the 2nd byer of the 1st byer of s 
crack had arisen about neither of the boundary part of 15 with 18. 

[0076] Then, about the example of a comparison, the same playback condition quality judging 
trial as an example 1 was performed, and it asked for temperatu re g ra dient dekeT (degree C). 
The result b also shown an Table 1. According to it. in the example of a comparison, it turned out 
that k originates in the highest attainment temperature Tb in the periphery section (degree C) 
becoming low. and the value of ternperature-gradient dekaT (degree C) becomes large compared 
with the value of each example. Therefore, the result which suggests having the structi 
heat can be easy to come off outside from peripheral face 9c of the filler bonded structure 



[0079] When mecro-scopic observation of the cutting plane of the aggregate 9 was performed 
after, playback termination, k. turned out that, a cinder b accepted in the periphery section and 
regeneration efficiency b clearly inferior to each examples 1-5. For this reason, in the example 
of a comparison, in order to prevent a cinder, playback time amount needed to be set up for a 
long time, and whenever [ heater stoving temperature ] needed to be set up h 
[0080] 
Table I] 
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Therefore, according to this operation gestak the foacwing effectiveness can be acquired 
[0081] (1) it was formed in the peripheral face of a filter bonded structure object with this 
operation gestak — the way of the thermal conductivity of 16 pastes up the 2nd byer of the 
peripheral faces of two or more filters Fl — the 1st byer is smaller than the thermal 
conductivity of 15. Compared with 15. thermal resistance will be that b. rebtiver/ larger for 16 
the 1st byer the 2nd byer. Therefore, compared with the conventional thing, k becomes the 
structure where heat can be hard to come off outside from peripheral face 9c of the filter 
bonded structure object M, and edbthermic [ in the part concern ed of the aggregate 9 3 
improves. Therefore, the loss of heat decreases and efficient playback can be performed. 
[0082] (2) With this operation gestak. the 2nd byer of the 1st byer of the ratio of the thermal 
conductivity of 18 b set up in an optimum range to the thermal conductivity of 15 cased 0.1-0.8. 
ifa the e 
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resistance, etc.) needed for 16 the 2nd byer b held certainly, manufacture difficuk-ization of the 
ceramic filter aggregate 9 b also prevented 

[0083] (3) With this operation gestak k reached 1st byer 1 5 and the 2nd byer of the thermal 
conductivity of 16 b set up in the above-mentioned optimum range. For this reason, the engine 
performance (namely, ebsticky. an adhesive property, thermal resistance, etc.) needed for 1 5 the 
—1st layer- and -the- engine performance- (namely, a diathermic, an adhesive property.. thermal _ 
resistance, etc.) needed for 16 the 2nd byer are held certainly. Wkh rt, manufacture difficult- 
ies tion of the ceramic filter aggregate 9 b also prevented. 

[0084] (4) Wkh this operation gestak. 16 [ byer / 2nd ] is formed so that the 1st byer may 
become thicker than 15. For this reason, the distance from which heat b transmitted becomes 
long and it becomes the structure where heat can much more be hard to come off outside from 
peripheral face 9c of the filter bonded structure object M. Therefore, further improvement in 
regeneration effi c ien c y b achieved. 

[0085] Moreover, when the 2nd byer of the irregularity 17 in peripheral face 9c of the fiker 
bonded structure object M is buried by 16. peripheral face 9c is in the flat condition. Thus, as a 
result of achieving a concavo-convex dissolution, leak of the exhaust gas which the clearance 
became impossibb for the peripheral face 9c easily, and minded the clearance at the time of 
hold of the aggregate 9 b prevented The ceramic filter aggregate 9 excellent in the processing 
effectiveness of exhaust gas, as a result the exhaust gas purge 1 excellent in the processing 
effectiveness of exhaust gas are realizable the above result. 

[0086] (5) Wkh thb operation gestak. the 1st byer. the 2nd byer. 15 and since 16 contains 
[ both ] ceramic fiber during a presentation, k is the thing excellent in thermal resistance. 
Moreover, the 1 st byer of the 2nd byer of the fiber content in 1 6 is more than the fiber content 
in 1 5. For thb reason, the way of 1 6 has relatively large thermal resistance the 2nd byer. and 
heat has propagation- c ome to be hard. 

[0087] k-i addition, the operation gestak of this invention may be changed as follows. 
- The number of combination of a filter Fl may not be 16 pieces like said operation gestak. and 
can be made the number of arbitration, si thb esse, of coins, k b also possible to use rt. 
combinin g suitably different fikers Fl. such as size and a configuration. 

[0088] - Although a fiker Fl has honeycomb-like structure as shown wkh said operation gestak. 
it may not be restricted for seeing, for example, they may be a three d Vnc nsi onel network, f orm- 
Kke structure. nocdtoHfce structure, fiber— like structure, etc. 

[0089] - The configuration of the filter F 1 in front of an appearance cut process may not be 
limited in the shape of [ like an operation gestak } the square pole, and may have the shape of 
the shape of the triangle pole, or a hexagonal prism etc Moreover, k not only processes the 
whole aggregate 9 configuration into a cross-section circle configuration, but you may process 
for example, a cross— section ettptical etc according to an appearance cut process. 
[0090] - In the operation gestak. it was realized as a fiker for exhaust gss purges in which the 
ceramic fiker aggregate of thb invention a attached by the csesel power plant 2. Of course, 
shape can be taken ss things other than the fiker for exhaust gss ptrges. for example, the 
ceramic fiker aggregate of thb imrention can be materialized as the member for heat exchangers, 
a high-temperature fluid, a barrier filter for an elevated-temperature steam, etc. 
(0091] Next, the technical thought grasped according to the operation gestak mentioned above 
b enumerated below besides the technical thought indicated by the claim. 

(1) at claim 1 thru/or any 1 term of 8 while said 1st byer contains 3 \ of the weight - 80% of the 
weight of an inorganic particle by solid content, said 2nd byer should contain 0 % of the weight - 
2.9% of the weight of an inor ga ni c particle by solid content 

[0092] (2) an any one of claim 1 thru/or 6. and the technical thought 1. the 2nd byer should be 
said 1st byer and an inorgani c fiber of the same kind Therefore, according to 
en in thb technical thought 2. the bending strength of the boundary pert of the 1st 
byer and the 2nd byer can be i m prove d 
[0093] 

[Effect of the rrvention] As expbined in ful detail above, according to invention according to 
claim 1 to 6. heat can be hard to come off outside from the peripheral face of a filter bonded 



structure object, and the ceramic fiker aggregate which can perform efficient playback can b 
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1. Thia document K*i boon translated by computer. So the translation may not reflect the original 
precisely. — • - 

2. **** show* the word which can not be translated. 
3. in the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS ' 



[Brief Description of the Drawings] » 

[Drawirn 1] The whole exhaust gas purge schematic diagram of* 1 operation gestatt which 
materialized this invention. 

[D ra wi n g 2 j The front view of the ceramic fitter aggregate of an operation gestslL 
tP^59*>I_33 The important section expanded sectional view of the exhaust gas purge of an 
operation gestelt. 

[Drawi ng 4] (a) - (c) is an outline perspective view for explaining the manufacture procedure of 
the ceramic filter aggregate. 
[Description of Notations] 

9 [ — The 2nd layer. F1 / — A filter. M / — (filter adhesion) Structure. ] — The ceramic filter 
aggregate. 9e — A peripheral face. 15 — The 1st layer. 18 
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0G0DE 

□ 0DE3E 
0GBDI 
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m 2 mtf&i$.zixtz-t 7 s. ■■/ 9 ? < >v?m-£fax'fo o 

X . H>iie^2®c?3^ifE^^H>iie^ 1 li^RSffJ: o 
t 'J ^ V ■> C t Z ft® 1 1 h -fc 5 5 y 9 7 yL' ^ m^«c. 

c imm 2 ] mfism i m<r>?*simmztt-$-h mtem 2 m 

<7)f&fcm&coitli. 0. 1~0. SX'hhZt^mW.t 

•fhmm 1 tcfesuo-fc 757??^ yi^m-^te. 

[ff3R«3 ] mlim 1 SiDiSifzSPPte 0 . 1 W/m ■ K 

- 1 0 w/m • k xh 0 , frie^ 2 sosfte^ti 0 . 

0 1 W/m • K— SW/m • Kt'l>|.It^©i;t|, 

m*^ 1 747?7-f a^*-^. 

[ff^JI4 3 Buiem2il(iBfllS^lJlJ: 0 tW<^r^ck 
5 ftT v i i: -f 4 If 1 JPjS 3 O 

v vm*> i mztmn-t v * -y 9 7 < >v 

1 if mn 5 3 mr ksfs 1 mmim^, 2 ma. 

miz&rtz, 7tj ^mmmim 1 7t^ 
v^-m^ 1 mzmm^y s y 7 7 /i 

mzitLxmmLtmmiinmmft*: * -y h-r* ^ t 

E&^L . mt&m* -v h-lzJ: 04t!tWIl:-fe7 $ v 

9 nfrt>tc &m 2 mtfmfcz tix v -t 7 5 y 7 7 4 a- 
tw&wx-h -5 t . mrie.m 2 ^co»g«$A j HtriE^ 1 m 

<V&Bmm£ Y )i>±£^Zb&mkk1-Z-i:7Si>y97 
[000 13 

itmn&t tmrn-mi t7S7^Mi* 

7 5 -y 7 7 -f ^^m-&(*CC:Ba-r-l> t«DT£>.£> . 
[00023 

t mmwftwi 3 s »mc7)^s(i 2 0 isiam^Rsw^ti 

in IT is 9. *ft£il^LTS«*<ort«tBfl8a»fcaiS 

i&X'i&%t$.y!fz.tp<7)ffitfr ( x 4 — -e/L^-f ^ii<- 
h ) A»\ 4: S fc LTTU/l ^T-K^^^ISO^Sr?! 

. >.II(C tot -t&ScoSRHT- A * # £ fcivc V > £> . 
[00 033 K*J:D. 



tL2r* -T S 7 ol fxWM Ltzm&^LX ^-S . 7 -f 

?Wt>h. t7; /9frhts:h7 Ol-fVtftmmt LT 
li. 3-f^X7'f MWN-*i,7^l^A^f ) ixt 
1^4. ftifiTii. • «ffi»»JK • 

s^t*^. Ziiwmmmmgfoi 7 < A9B& 

[0004 3 va-^7A7 4 >V9\t&$i<nm&y}fo\,Zfe~> 
TMtf **ft*Hr^£*L"tV»* . m%#Xtf7 ^ 1V9 
t: ifi 9 flttt S IK . ZaymvmzX^X mtttf h^-vT 

[000 5 3 L*>L, ^7lM0iimm®3&fcm<7); 
A7 -f/P^JiSMiffSJtcav^. ZOtzih. Xmitt&tet' 
7 4A?lZ9 7v9W£.t*rr<%&. £->X. 9v», 

^ fin-*— #:fL LT 1 ocOTct 5rHr 5 5 -y ^ 7 
^<*rM3t-r^ ftJB*«5fi^fUS$ iiT ^& . 
[0006 3 ±^<7)^#:SrSgJt-rS-jR6^^$:fSS 

•y ^ *■ ass wtcff l ai-r c: t (c«t o , mnmjiw^ 

^^tX^Of^. 7 -< /U^c7)^®|SI±*r 1 mm— 3mm 

m^±7 s. y9m'>-'^m*:iYLxmm^-hztizx 

* . * LT . *^>-2»g*«3t!|%co^ffltc|5l 5 y 

Hfao-lr 747^7-( >\s9$k-£Wtfmsfct h . 
[00073-eLT. ^757^7^ ^*Jfc-£fl«0*f.« 

[00083 

\i ^-tl-ftm t m— 7 5 -y ^ ^.-7. h 2r SSffl L T , 
7 ^ ^^S^it^^Mco-t 7^7 9m&&f&LX 

[00093 l^l***^. maey-^»«^jRt=ffl 

^flft-fe 7 5 7 <)V9n± 

t ifzmm.tzox^iz. m.^x. BrjRSrawfc-r* 

75 •y^KW^*r-r^443Sffl-ri>wtC{i, jc*«S 

*\t>s. Kp^tc. «£*aiiftc*j^T«. 7 4/\,9mmtn 



IB WMrjOIA t , 
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[0010] *«i!B«±lEoafflHcaA , CSr$iTJi t<^) 

t* o . * *> s w« ! y < ti -9 ts^mmvawmffifr h 

nmzmmf tc < < . SMS?) J: V' : >3£5:*T a .1 b 
m%*7i-y77 4>V?$&W?:ffl&thz\b\,Zfo&. 
[0011] 

^m^^hm^y * >v?<wmwn±z*iy s y ? 
-f /u^ o t . Htfis^ 2 *<as»ga*spjiftase* 
[0012] mxm 2 tznme&mt. nmzm nza^ 

mcoitii. 0. 1—0. 8X'h&tL?z. ft*Ji3tcie 

HO. lW/m • K~l OW/m • KT'S>9. l!uf£SS2 
JB<03fieS|iW±0 . 0 1 W/m • K-8W/m • Ktl> 

[0013] tijRJi4 iztmcomut. mm% i 7^3 

tf)VvfihjMJac*jv»T, H5ISm2^(4l>rlS^l«J:0 
mo%BJ«, M^17^4^vm*>lJltC:fctvc. 

ariess i watmiESf 2 «u . 1 1 tcais+K-fe 5 5 * 

^7r-f^***^-*ki:*>t:. Mie^2JiCfc(ti>7 

[0014] ffi$iB6 M** 1 rt25 

£>k vf*ii» 1 JHCfc i vC . 1 WiBBWJ-T 3 fifi 

%~8 ofi»%o«&^£^3rr s tnc, mriem 

[0015] WBBKOSHHtt. ^TLWUMfc^* 

-fc 5 S -y 5 1 B LTfg * LfcflHBWO 

iVO*4*5 5 y?7 -f )V9m^X'h^X. mUW.2 

mcommmmtem 1 Ji^a&eswsj: 9 t>** t 

^«Hat-Tft*5 5 y 9 7 < )\s9%&fa*%<rm y £b~$- 

h. 

[0016] ITF. ajslMHtf) r f^ffl j CoirVCKHH-*- 

* . n$ia i . 6 iztmcomuz «t & t , 7 ^ 
m&mn9mmzmfcztifz&2mn&&mm™i a 

A\ afS[^7^;l.^cO^®|3I±rgf*-ri)mi«^ 



mmfrhftmzmmmz< \.*m&b&&. 
[0017] msm 2 izim^mmzx ht.'mimn 

ftizxm^&ztizj;*), m2mtz!&Bbzti$&i& 

tmnizfcftZtl&tkhlZ. -t 7 5 y 9 y 4 )V9$& 
[0018] mUittf 0 . 1 &mx'$> h t . 

lEJt^O - 8 ^> >: . tt%f&3&£L<ni**&Ehti 

[ooi9] ti^js 3 izt?m<n$tmz£ hk.mim& 
vm 2 m<Dfmmmz±MfflfflBmftizxn%.-r& z t 
iz j: 0; ssi MRT/m2miz&^t ztih&&tmmz 

VmZti&kbUz. -t? $.?9y 4)V9$k&fo<rM& 

[ 0 0 2 0 ] its 1 JiosfteaHSA* 0 . iw/ m - k*}H 
^ yu^ra^sfte^mw^ixT l t o . iow/ 

m • KZmtZ>&frm&<Oi>CD$:ft£ob-r&b. tg* 

[002 1 ] ^2JfC0»e^* i '0 . 0 1 W/m ■ K5fe 
arc** fc . Sffit^i^ofi^^liffl: Lv^ 

Si3-en^J)0, i*tSrl»jhLJ:oii-fti:«±J!!Jft 
^SlStCfirS. 8W/m • K$r^xi>Sftg^^ 

[0022] flRSH4 tcBttWHWK: <t t - ^2«ti 
^WWfcijKi^J: 9^o/?-3Mftc<V'>«jtfc 5 5rS. * 

. wii. y < w mmmmwiMmwizfii h t^ma 

Wh&ii o^Wi. -eomdi>^2«(cJ:9ai6^ 

[0023] mim 5 t8Ett<o»BBfc:«fc s t . m 1 

rv^^rt, iiil*i:t,B3RttK:ft*»."Cv^. ^2 
*ft J: 9 1 ^ . ^ 2 J1<7)15 o WKflHfc& 1 
[0024] 

»f -< —^n^y^ymM^'xmt^m 1 & . 
n i -04 (cs-^^psacmBfl-r* . 



[ 0 0 2 5 ] Hi lzfskZix& «£ a fc: <l'fc>8WWf.*;rWL 
SSKUi, AKttHJ: LTcO^-f T--tfrt*ai>s;> 23&»^ 

<7>#i£3E 4 -eiijSB * itT t . 4 (4 1 

[0026] SMS7^*-/|, K 3 *>Ta«fca±. 
#*4> Sr& JS 1 ilvf 6 a^fll 2 8ft* 7 jMEKS *rc 

RSivO**. *--^^8<o±SBBWiaii»5R*6 

^TawwcjBs s*u >>^8 ^TanHMim 2 

&±l= S' ■> ys tiW&Z iXXU&t Z. 1 1 

"C# -S> . -5-tT. as 1 JftStff 6 . 7"- v >7 

S »tf SS 2 flEM^ 7 tfOrtSC^lS^SV He jlii L , t04> 

[0027] 01 iotc. 7--i/>7"Si4^ 

<0+*gfoWftSMr 6, 7 J: 9 fe*gfc 2: & «fc 3 t^ESS 

6, 7<^)rtlB5««(CJt^"Cffi<^r->TV^. Z\cD-y-~> 
>78rt(;:i4, t5S y77 -f^^«^9^'JRS$fl 

[0 0 28] *-&*9^fflBBi:ir-yy^8<?5rtfflia 
i:<7)S(c{4. Kfi^ttl 0**Kfx£ixT^i> < . fflr^W 1 0 

-€-^$(i|Smm~iS:+mm-C*-l. 0 Bf»M 1 0 

[00 2 9] ^SSBSRtC*JOTfflV^iift-b9$ 7? 
7 4 /U7m£*9(4, ±!£<7)ri: < -f -f — feVUVN'T- 4 3- 
aU— h£|i|*f*iS>T**fctf>. — iRCfw— fc'/P 

=Jf (DPF) 4: Of tfitft. H 
2. H3(C^$il&4: dtC. *H«ggJBfiO#i^-«c9«. 
mm<r>? <)V9¥ 1 2r3WaT-«cjtf S^fcCioT 
JE2j££ flT v * I. . 9 O «N>g&8-iC ftgf l> 7 -r 

7F 1 {4Egfttt«Tftor, f^Wi£li3 3mmx 
3 3mraxl67mmtf)5, 0flfi^i?)7 -r F 1 
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«t7i v 7 7 -f /L 7 A-£*9 (IS13 5 mm|>[f^) 
[0030] ;^«7^MF 1(4, ^7 5 7?^ 

bifrbx-bs. mtimmi-cotmztebLx. mm 

Sit&M. t^(7Dy, T^S^, 3-f-fX7-f 
[0 0 3 l ] H3*C^SiiftJ: otc, dix^07-<;u 

X' t ff 73S^* J /h $ U t C •> o *IJj£#*> *^ f * & . # 

7 -c F l {c(4, BrraB&jE^^Sr^-rmScOKiiyL 

i 2 ***<3««ttri*ic8* o r «bo mzmfoz tix^h. 

«-SS?Ll 2«»v^-b;kHl 3(ci-?T5v^ctt^^ix 

Ptf) ^^<^fi!2^S7n*S.U r ^<0^t^A^^.i. 
®?-(LSM^ffl^$ix-CV^„ *MfLl 2co^P^{4, 
•» ^•ftli^— TjCOCH 9 a , 9 b OfJ|tCi3 1 i"C f 1 4 

(z\z.x'i±§r^Mmmmm^m «cj:o»±$*tTv^ 

«SrSLTV^. -cO&m. 7-f^^Fl(C(4, BfffiE 
MJ&Vi$:l,£z%-W(.<?)-tJUtf&m.$ixX *:JU<7)®B[ 
(42 0 Of!/ -4 >f-Bym(3^$ix, -b/UM 1 3c7)jy$ 
(40. 3mm1?f^C|S^$ix, -fe;Ub- /^-(4 1 . 8mm 

m&izm.m2tix^&. ^WLhh-tiwoh. wm.<n> 

— 1 0(4±oSffl!l3ffiffi 9 a (c jo v vc ^ p L m 0 CO t cO(4T 
[0032] 7-fyl-^Fl (JOT^SWLStt 

ii.7 ^;P^F l<7)g|SiO*^ : L<^?»„ — 

[0033] 7^;P^F 1<7)^?L^(43 0%— 7 0%, 

o%&mx'h&t . Amic^ro-^sr 

^r^fe-eir^S. — ^T. «7L**«7 0%2:ffli*i:. 

[0034]H2. 03(C*$ii^ «t olz. ^Wtl6M 
V>7 4>V?F 1(4, HW±3!i ! -t7S7?fA>^j:5 

sin 5zitLXK^izmmztix\,^. &ti. -t-7 

5 y 7 7 ^ 9 iO^ffi 9 c (C(4, -fe 7 5 -v 7 

[00351^111 5XtfSS2«l 6(4, ^t(cSfi)t 



/97r-iJ <imf*&l<Zt&tlX >/ > & . $111 55. 

Stf*^ 'J # 7 r VN>£>iMtf"ft&^< 1 1 1 «W±0 
t^'^f^^l,. Ztl^^X'h. mzis'Jt-T 

-f S#fflrSrrA^-C£!>. SnB, ^1®1 5&Z/SC2 

«i eimmco-tys. ■? ? y r 4 ^zm^^xm&LZtix 

[ 0 0 3 6 ] % 2 « 1 6 IZ&IIZ 7 r s^^Mitm 1 
«1 5tfelt47r^;^IJ:0t,^l^tA< e tV\ 
dOJ: oCrTa; McJ: 0. ffl*f6U(;:lFS2® 1 (><7)fm. 
fitrTc £ < -f £ Z t , ft#fcb 9 tc < < 

*<3@]^7K" 2 0 9 0 fifi% . 1 JB 1 5 fcfc 

ft* 7 r >^#*«ilBB»T' 1 oa*%-4 0111:% 

[0037] frii. ■*Z7$ v?7T'isVZt$tf&is3 -v 
b-&m&li. lii%~1011%. $?*L<«ilfi* 
%-5M&%. X 0#4L<{±lfi»%-3fi«%-C'?> 
4. y 3 7 b^tla: lll^felCtl.; tli. Kit 
±®t*f A» a «y h -£3r Jb&* 5 0 M» 

frbX'hh. 

[00 38]t7;7777-fA««ll 10 /am 
— 3 0 0 Ojum. #£L<(2lO;um~--1500/znu 
J:9#*L<141 0^m-5 0 0AmtM. tfttt&#< 

i o u m$mx'h h t . &>&®m.ftzmm-z> z t wx- 

ZK^frCX'bh. ilt^'SOOOtfm^l.t, 
[00391 1111 5&tfSS2Jf 1 6 _LfE*t8B8 

& < fc 1 1 S10±ctd n o f<05: 

a»t* t . u * vtuzmm-i zttmti^. z 

tcs i o s fc m&izmzti&y <>i ?f iffl 

t L T S T£> 4 . L . isO* WKiSftfctt 

[0040] m»<-f > ft Lx\mMt&mms&ifi 



x^/i^/Pn— x&t/^A-tf;* h^jHsyUo— x*^jM 
ft. 4. 0)%frX' t . ^fOC^;U^>-^ -f-^-te/P a— 7. $rS 

[0 04 1 ] $1® 1 5at/$2Sl 6ti, $^>(C*S«i 

1 1 1 «JSLhtf!)j!SWBsfe*fctt«> a^-rffl 
ftfia»W|!tfc*> < . t7S7^7T'l ^**M^r? 

htcjpi.. -b7$ ■•/ 7 y r J ;<tm%k&- J! ?-f^b\^ii 
tVWX'bh 7^;^F1 36*H«ot,<0. IU*>^7L«^-ft 
[00421 S1I15 fciStt-S *aitt^«>***li. 

@^7i-T'3a»%-8 oma%. #* l<« 1 ofi»% 

~6 0Si%, «fcOi?^L<(42 0ftS%~4 0«S% 

^M^mcofsrF^m< frhx-hh. -^r. ^wso 
<frt>x-hh. 

[00431 S1I15 ICfctt . 
0. 0Um-100//m, jff^KliO. l^m - 
1 5//m, X <91&£ L<(40. l^m-1 0/imf$, 
S . lOO^m^SiSt. ««*&I«!&fiaMt 

OffiTSrlB<*»^-C*4. SeSj&^'O. Ol^m* 

3lT'S>l>i: . is-ivmcrtzixhmz^ifihfrhX'h 

[0044] ^2ii6 iz&if&mmk^eykm 
mm. mi mi 5iztev&mfflk?0y&tt*. o i>'p% 
wzmmztizztwxK. mfotrnzimm-ftx-omm. 

%~2. 9 aJt%aflE*4ix-Cv^i Lv\ BP 

[0045] ajsSUB^JBttJV^Tti. 7 4/l^f£*«fii 
C. <V»&M&tm 111 5 c7)»fi^ «fc 0 

[ o o 4 6 ] m i s i 5<7)&temi$iztt-rz>m2 m i e 

Oftfs^OJtti. 0. 1-0. 8-C'J>-l»Ci:* i J:<, 
»4L<tiO. 2-0. TT-ftiCts^J:^. flieJt^' 
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0 . 1 &ffiX'$>$> k . S52JB 1 S^m-MtjLCO^t ^0 
C. WSEJttfO. 8SrjBiSt/aS2JBl 6*>Bj-&afc 

ffict^ii^'Ei^ii-r. mi® 1 5 tfflwg<n%!&mm 

b*->Xl£o. • ' 

[0 04 7] J; OAto&olz^t^ Ml Ml 5«i 
*{±0. lW/m • K— 1 OW/ra • KX'b&ZttfJ: 

<. m2mi 6cr>f&mmmao. oiw/m-K— sw 

[0048]glil 5<»S£ifiA*0 . 1 W/m • K 
*8rc*4 k . m 1 if 1 5 3&*«ast LT*# fcS&fifiifc 

=sr o . 7 -fvi/^ f i faeyfs&mimmztix it o . m 

IZ. 1 OW/m ■ K£S*&»£3W5«0itf>£»J: at 
^■ix* 1 **. ZLT. ZtiZM±LJ:o t?Z>t. Vim 

[ 0 0 4 9 ] 312® 1 6aft£E4PftPO . 0 1 W/m • 
v >SBi .12116 OfiNMt ^as&ttflt k U 7t ftfig** 

-r* t . «ms-£*fNoe < & o . 

«3Ba«HltiC$r*. 8 W/m • K&mz.&B&m 

[0050]lB2«16ii?gl®l 5 J: 9 kl¥< <k 

2116 £Ok vn£Sfc<^jb4gB8a*SI Hi 5 J: 0 t 
*< s firO'. 3M;l^ft*«jMjM<?5WBBB9 c^^MR 
tcSb^J: 0 n->f pJBKf t=< ^fftilk T'£>&. 

*7t, 7 4 ji?tgmffiikmM<Dt\-mw9 c tccfldi 1 it* 
hhx zcowai 7tm2«i 6 cto 

fill 7#lKfH3ii4»*, v— /H4^'[6]±^-|)*^T-S> 

[0051] ^mtz^ot. mimi 6^f$iio. 

lmm-l OmmtJ)^CtAU<. $^iCii0. 3m 
m-*~5mmT$)Z>ZttfJ:<.mzliO. 5mm— 2m 
mX"$>&Zttf,S;^. ^211 6j&Wf#'Sk. SftcT)fE 

X'hh. i*(C. S2® 1 65r 1 Omm£jg;LTlS< Li 
a k -T4 k . %-£'®Of jfc^aitKSr-,*: 0 . 

9 it l o & ti * twt, h x°f> s . 

[0 0 5 23 Ml® 1 5^JS$tiO. lmm-3mmT' 
A£.rk#J:< s $fc£(iO. 3mm-lmmt^l>: 



t«t'. glll 5rI211 6«fc 9fc31<$r4J: 3 
[0053] mz. ±|£<7)-b7 5 77-7 4 >l-?m^fo9 

^WM^-^^mzm4i,zm^^xmm-r^. t-r. 
mMTrnx-mm-f s -t ? s y ? mm* 5 u - , ^s^iit 

[0 0 54] -fc^S y^/SiPt^^U-kLTti. ^-ftS 

cOSrfflV^. ^2®^fi£ffl^.-^hkL-C{i, 

L/SJ: 0 izm 2I}K»-x h ^fc^T^lSfi^ 1 
timB62tiXi>J:\,\ 

[00 5 5] <XIZ. Huie-t^S -y^iE^^U-rJfaj 
lS»»t=SAL, b^±WZitLX%ti*mmMl.znL 

m^iztmL. wftttttcrvs-* j±ffl&w.<nmx*n 
[0056] iv^'. i§jg ■ Baa^t^srjgfoifefrtaftjg 

Lt*M5:m\ ^-^AB)yg(*:fl]Br> ! rS.t' : 'f ; t±f*:l 
4£3£:£{3Mi££-£&. i^i^CLttt^iM* 

■£x-hmftmtxhz> . 

[00 5 7] ^rfc. ^m?L@Sr6/im-l 5^mkL 

3&*o«fu* 2r 3 5 %~ 5 0 % k -f 5 fc«>t= . *mtmm 

T'ti^iS^r 2 10 O'C—2 3 0 O'CtCtSJt LT^ 

h. ttz^ mLmmzo. i^ra~5B*iatis^i,Tv^ 

S. Mfi!cB#^rt#Hm^^vg14#Hmk * 

[0058]^:, ^tCiC tT 7<WF1 OWU® 

^±(3 1 If h ri^fS . LT. «T<7) 

J: o=5r7 •< yU^F 1 «r l 6{lfflv>. -e<0^ffi|5j±$:2 
^t=S»LT— fkft-TS. -<^)B#iT'(i. S4 (a) t 

^$ns«fcatc. 7 ^ >i-?mmmm>nmz±fat Lxm 

mJEXffitt.Zm.lX^h* 

[0059] gK*HB# -y NX^T'ti. mfie^ 4 >U?m 

^jLmz&xm?>titimwiE%BVt<7)7 4 ti^mmmm 
toM&mmt. ftm&tz&rtZT-w&ftzm&ixzn 

K&zrmtZ,. Z<7tt3k, H4 (b) iZmZtlhX? 



Kicrv-v-in. , ic onn-wra 1 -97 a i . 
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*;H1 SjWWfrWfcWfcfflLfcfcO. LT9WH 
I9c CGflfl 1 7 #T'§ S . *HS£Jg©lCti^TT-^ £> 
GQ£il7(i, 0. 5mm~lmmiI«i;(Oti)-5t. 

[ o o 6 o ] m< wamnxmxn. s 2 mmj&m^- 
xh^y < iv-f&mmmitoMwmm 9 c <z>±tc*3— k 

[34 ( c ) {C^Sill.-te?* y?y < )V?n&W9i?% 
[0 0 6 1 ] iJcC. ±iecO-fe^5 4 ;U^*^*9 

ifLX y 4 )17 F 1 <7)TfflSm 9 b frbiO&th . L 

h gswaws t^TZfzk. m^i^t 
m^#:9^*s±$ix. sr/«e^«oif 

[0062] *5BMj»JBSrS«cfl:L7t^<o*KO 
[00633 

[ mmimvimM 3 ( 1 > 

( 1 ) «»ftlf*^*5 1 . 5fi4%t>8S^-fb^ 

'H> / O^-fe^D-^) fc*fcS:*-ii-eft.6. 5 
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